effect in the presence of Pi (Figure 1B) . VAS treatment was able to revert the auxin growth-effect at 48 the root hair level by down-regulating RBOHs-derived ROS production ( Figure 1B) . A similar 49 repressive effect was obtained when rbohc mutant with low-ROS, was incubated with auxin in the 50 presence of high Pi-levels ( Figure 1B) . This confirms that drastic changes in ROS-homeostasis 51 controlled mostly by RBOHC inhibit auxin growth promoting effect. It was previously shown that the 52 over-expression of either RSL4 or Auxin Response Factor 5 (ARF5) under the control of the root hair 53 EXPANSIN 7 promoter (E7) led to high-levels of ROS (Mangano et al. 2017 ). In addition, E7:RSL4 and 54 E7:ARF5 were more insensitive to high Pi levels that Wt Col-0 and they developed almost regular 55 extended root hairs (Figure 1C) . This result indicates that high expression of RSL4 or constitutive 56 activated auxin signaling, both are able to partially repress the high levels of Pi-growth effect. To 57 corroborate the ROS measurements performed with the H 2 DCF-DA probe as well as to determine if 58 Expression of RSL2 is required to bypass Pi-growth repression in the presence of auxin 66 In order to have insights on the molecular mechanism behind these high Pi-auxin conflicting 67 responses, we tested root hair growth linked to ROS-levels in the absence of RSL2 and RSL4 TFs that 68 were shown to regulate the auxin-mediated root hair growth-response (Datta et al. 2015; Mangano 69 et al. 2017) . The double mutant rsl2 rsl4 is not capable of develop visible root hairs in any condition 70 tested, either under high levels of auxin or ethylene or nutrient deprivation suggesting that both 71 TFs are necessary to run the basic transcriptional machinery to produce root hairs (Mangano et. al 72 2017; Feng et al. 2017) . High Pi-level strongly represses the expression of both, RSL2 and RSL4 TFs in 73 the Wt Col-0 roots while auxin treatment up-regulates both TFs, and not only RSL4 as previously 74 indicated (Pires et al. 2013) . When rsl4 (that lacks RSL4 transcripts) was tested, the response was 75 similar to Wt Col-0 root hairs but strongly attenuated indicating that auxin can rescue the negative 76 effect of high-Pi levels, possibly mediated by RSL2 action. In agreement with this idea, when RSL2 77 was lacking (in rsl2 mutant), there was almost no response associated to the auxin treatment 78 ( Figure 1E ). This indicates that RSL2 mediates the auxin rescue-response in the presence of high Pi-79 levels. In addition, ROS measurements in Wt Col-0 as well as in rsl4 and rsl2 mutants positively 80 correlate with growth responses in all conditions tested ( Figure 1F) . As a complementary approach, 81 levels of RSL2 and RSL4 transcripts were measured in their respective mutant backgrounds (rsl4 and 82 rsl2, respectively) to define if any of these two TFs depends on the presence of the other to be 83 expressed under these conflicting growth conditions (Figure 1F ). In the rsl4 mutant background, the 84 expression of RSL2 was down regulated 50% to the levels found in Wt Col-0, while, in rsl2 85 background, the level of RSL4 expression was three to four-times lower in all conditions measured 86 (e.g., no Pi or auxin added, high Pi-level, high auxin, or both). This indicates that the absence of 87 4 RSL2 might affect RSL4 expression, and when RSL4 is lacking, RSL2 transcripts also decrease 88 suggesting a positive feed forward loop between RSL4-RSL2 by a direct or indirect mechanism that 89 requires further investigation. Supplementary Table S2 . noxc and per44,73 mutants) . 297 Auxin fails to circumvent root hair growth repression imposed by increased levels of Pi in a ROS-298 depleted rbohc mutant. Root hair length (mean  SD) was measured in rbohc roots treated with 299 with 5mM inorganic Pi with or without 100nM IAA (indole 3-acetic acid) (on the left). Total ROS 300 levels generated by oxidation of H 2 DCF-DA were measured at the root hair tip in different stages of 301 root hair development in the four different treatments (on the right). A. Auxin circumvents root hair growth repression imposed by increased levels of Pi by enhancing ROS-production. Root hair length (mean ± SD) was measured in Wt Col-0 roots non-treated, treated with 100nM IAA (indole 3-acetic acid) or with 5mM inorganic Pi, or both treatment at the same time (on the left). Total ROS levels generated by oxidation of H2DCF-DA were measured at the root hair tip in different stages of root hair development in the four different treatments (on the right). B. Auxin recovery of root hair growth is dependent on ROS-production. Root hairs treated with 100 nM IAA in the presence of high levels of Pi and VAS inhibitor fails to recover its normal growth (on the left). ROS-levels were down regulated in the treated root hairs with 100 nM IAA in the presence of high levels of Pi and VAS inhibitor (on the right). ND= root hairs not detected. C. High levels of ARF5 and RSL4 expression in root hairs cells (EXPANSIN 7 promoter, E7) are able to partially overcome the growth repression imposed by high levels of Pi on cell elongation. Comparisons are made between Wt Col-0 and 
